Objectives: The aim of the study is to determine the seroprevalence of hepatitis B (HBV) and hepatitis C virus (HCV) infection in barbers and to assess the awareness of these employees related to occupational risks of HBV and HCV. Materials and Methods: In this study, 2145 barbers in Izmir were given an occupational safety seminar. Blood samples were collected from 2066 voluntary participants and 1284 individuals completed the questionnaires. Sera were tested for the presence of HBV and HCV markers by ELISA. Results: Our results document low levels of knowledge about HBV and HCV infection, risk perception and adequate protection among participants before the seminar session. Of the participants, 63.5% reported that they had suffered from equipment-related injuries during the last month. The prevalence of HBsAg positive and anti-HCV individuals of the 2066 person was found to be 2.2% and 0.4%, respectively. Conclusions: Hairdressers' knowledge of HBV, HCV and health hazards associated with their profession was inadequate. The prevalence of HBsAg positive and anti-HCV was similar to that among the general population.
INTRODUCTION
People used to perform mutual hair-cutting up to the fifteenth century. Subsequently, the hairdressing business appeared. It is well known that in those times, barbers used to cut not only hair and beards but also performed circumcision, tooth extraction, blood letting with leeches, treated people for baldness, scabies and lice and acted as community physicians. The number of barbers opening up barber-shops started increasing gradually with the spread of hair-fashion and the increase in the use of cosmetics [1, 2] . In time, it was recognized that this occupational group was critical in terms of the spread of some health problems among the population. Guidelines were established for the health and reliability of applications performed in barber shops, hairdressing and beauty centres and in places where tattooing and other applications were done [3] . Individuals working in barber shops, hairdressing and beauty centers are likely to have contact with blood Nofer Institute of Occupational Medicine, Łódź, Poland
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IJOMEH 2011;24(3) 276 occupational safety. A total of 2145 persons (employers and employees) were given a briefing. Their knowledge and practices were measured by pre-and post-testing during the seminar class and 1284 individuals completed selfadministered questionnaires. During the seminar, the diseases transmitted through blood, the means of transmission and methods of protection were described. Participants were also instructed that hands should be thoroughly washed before and after each process and that gloves should be used if necessary. Instruction was also given on how to perform decontamination, attain a higher level of disinfection and sterilization processes for instruments used in the workplace, how to dispose of bodily wastes such as hair, beard, finger nails and how to handle sharp and puncturing instruments such as razors and epilating needles and the materials used in these processes. In total, 1284 individuals completed the pre-and posttraining questionnaires. The effect of intervention on knowledge was evaluated from the answers. Questionnaires included questions on participants' gender, age, and occupational position, number of years in this occupation, their knowledge about diseases spread by blood, whether they took precautions against these diseases while working, and vaccination status. An informed consent was received from each participant.
Serological Assays
All seminar participants were offered voluntary counselling and serological testing for HBV and HCV, 2066 persons had blood samples taken. Blood samples were collected into jelly vacuum tubes by the standard method from the brachial veins of individuals in aseptic conditions and stored at -20°C. These samples were analyzed in the Tepecik Hospital Infectious Diseases clinic laboratory. HBV and HCV infection markers included surface antigen (HBsAg ), surface antibody (anti-HBs), core antibody (anti-HBc) for HBV and HCV antibodies though applications such as shaving, manicure, pedicure and skin care. It has been indicated in a number of studies that both customers and employees are under the risk of transmission of certain diseases if the necessary care is not practiced for individual hygiene, decontamination of working equipment, disinfection and sterilization, disposal of waste and the cleanliness of the work area [4] [5] [6] . In developing countries, it is highly important for barber and hairdressing salons not to use the same instruments successively for all customers without sterilization, especially in terms of diseases spread through the blood [7] [8] [9] . In our country it is reported that the carriage-frequency of HBV is between 4-5% [10] . HCV infection was 0.8% within the normal population in Turkey [11] . In a study performed in China, the HBV seropositivity was found to be higher in barbers than in the control group [12] . In a study by Mele et al. a relationship was found between shaving in barber shops and hepatitis [13] . In Italy, in hairdressing care processes the risk of hepatitis B for the population was found to be 1.7% and risk of hepatitis C was 1.8%. It was estimated that 15% of acute hepatitis B cases and 11.5% of hepatitis C cases resulted from this type of exposure [14] . The aim of this study is to determine the seroprevalence of HBV, HCV among the study group and to assess the awareness of employees at barber shops, hairdressing and beauty centres concerning the occupational risks of blood-borne diseases and the effect of health education on knowledge of hepatitis B and C.
MATERIALS AND METHODS

Study Population and Enrolment Procedures
This survey was carried out in barber shops, hairdressing and beauty centers located in the Buca, Gaziemir, Narlıdere, Bornova and Konak municipal districts of Izmir in 2006. All employees from 300 workplaces were invited to participate in a seminar on blood borne diseases and would remain confidential. Oral consent to participate in this study was obtained.
RESULTS
The mean age of individuals participating in the study was calculated as 29.44±10.28 (ranging 12-77 years). Of the participants, 59.9% were men; the educational level was elementary school in 40.8%, middle school in 32.2%, high school in 23.3% and university level in 3.7%. Their mean length of time in work was 12.88±9.28 years (ranging 1-55 years). Of the subjects, 58.4% reported that they were working in women's hairdressing salons, 31.5% in beauty centres and 10.1% in barber shops. As much as 56.1% of the participants were employers. Of the (anti-HCV). Blood was tested for these serological markers using a commercial enzyme-linked immunosorbent assay test ELISA. All serological markers for HCV and HBV were tested with only one type of detection kit ELISA (DiaSorin, Saluggia, Italy).
Statistical Analysis
The study data was evaluated by SPSS version 13.0 computer software package. Chi-square analysis was performed to test for differences in the proportions of categorical variables between two or more groups. The study received ethical approval and permission from the Ministry of Health. Each potential participant was informed of the purpose of the study, and the fact that the study was completely voluntary and all data collected females. HBV seroprevalence was associated with gender (p < 0.05), the seroprevalence of HBsAg was higher in men (Table 1) . It was determined that 1446 individuals (70%) were HBsAg and anti-HBs negative; 538 individuals (26.1%) were HBsAg negative but anti-HBs positive; 36 individuals (1.7%) were HBsAg, anti-HBs negative and anti-HBc positive. Almost 81.0% of the employees reported that they had experienced accidents which were accidental cuts with razor blades, scissors and manual clippers during the last month.
workplaces, 15.1% for which training was provided were of 1st class barber status, 53.3% were 2nd and the remaining were 3rd or below. Of the employees, 23.7% were performing manicure/pedicure, 60.4% hairdressing, 7.2% beauty processes and 23.7% shaving (some employees performed more than one procedure).
Of the 2066 barbers and hairdressing employees, 2.2% (n = 46) were HBsAg positive anti-HBs negative antiHBc positive. Of the whole group, 0.4% (n = 9) were anti-HCV positive. Five anti-HCV positive persons were Eighty two of respondents reported refusing to serve customers with hepatitis-B. There was a significant difference between men and women. Male responders were more willing to serve customers with hepatitis-B. Only 75% of the respondents reported that they had ever heard of HBV carriers. Gender was associated with awareness of hepatitis B carriers -the female participants had a higher level of knowledge than the males (p < 0.001). Specifically, we found that nearly one-half of the survey respondents were not familiar with the virus liver damage. The rates of wrong answers were much higher for transmission routes before the training (p < 0.001). Before the training, the knowledge of the most important potential transmission routes of HBV (sexual transmission, blood transfusion, needle sharing) was higher than of other transmission routes. Of the participants, 17.8% knew as well as better climatic conditions. The city where the other study took place, Sivas, is a much smaller city in the east with a lower socioeconomic and educational level.
In the Izmir study, there was a significant association between HBsAg positive seroprevalence and gender. In the other Turkish study conducted in Sivas, there was no significant difference in HBsAg positive seroprevalence between the two genders [17] . This survey showed that the seminar program resulted in a positive change in the knowledge of barbers, hairdressers and beauticians regarding hepatitis-B. There was a significant difference between the knowledge of this group pre-and post-testing. The analysis of each response showed that participants were less aware of their occupational risk for hepatitis at the beginning of the seminar. Only 75% of the respondents reported they had ever heard of HBV carriers. Specifically, we found that nearly one-half of the survey respondents were not familiar with virus liver damage. The rate of wrong answers was much higher for transmission routes before the seminar. In previous studies, the information levels of employees regarding to hepatitis-B were found to be insufficient [4, 5, 18, 19] . It is reported that the hepatitis-B virus can survive many days on a drop of dried blood, on needles, on surfaces, on injectors and on razors [17] . Therefore, in cases where preventive measures against infection are ineffective, the risk of infection transmission to employees injured by these instruments is very high. In this study, 63.5% of the employees reported that they had been injured within the last 30 days. In an Australian study by Murtagh and Hepworth, it was discovered that 80% of the employees had had contact with blood within the week prior to the study. It is necessary to have high standards for sterilization of sharp cutting instruments such as razors, scissors used in a hairdressing salon [20] . The present study is important since it has accessed many more individuals than previous studies designed to assess taken by employees against blood-borne diseases are shown in Table 2 . They reported a variety of methods of cleaning instruments: use of ultraviolet cleaner (80.9%), washing and soaking (9.2%), boiling (13.9%), immersion in disinfectant (12.7%). The use of dry heat sterilization was very low. Many of the respondents were not washing their hands before and after procedures. Most of the participants disposed of their used blades in municipal waste bins or open places. Their pre-and post-testing knowledge levels are shown in Table 3 . The analysis of each response showed that they were less aware of their occupational risk for hepatitis at the beginning of the training. When assessing their own exposure to hepatitis infection associated with conducting their duties, female participants estimated it to be higher than men (p < 0.001).
DISCUSSION
There are not many studies on HBV or HCV prevalence in barbers and hairdressers, even though they are a risk group. In our study, HBsAg positivity was detected in 2.2% of the study sample. Turkey is in the middle-endemic region of 2-10% for hepatitis B. In our country, HCV infection is lower than that of HBV [15] . In a study carried out in Sivas, Turkey, the HCV prevalence in 176 barbers and hairdressers was found to be 2.8%; and HBsAg positivity was 8.5% [16] . A study carried out by Özdemir et al. in Sivas reported that HBsAg seropositivity was detected in 1.1% of barbers, hairdressers, and employees of beauty salons; anti-HBs -22.8%; anti-HCV -0.4% [17] .
A difference between the rates of prevalence observed in these studies and others carried out in Turkey is observed. The prevalence of HBV and HCV infections varies from country to country, and even from one region to another, based on environmental factors and host characteristics [16] . The area where our study took place was Izmir, a city in the west of Turkey and the 3rd biggest city in the country. It has high socioeconomic and educational levels for some time [5, 22] . In addition, there has been a considerable debate about HCV, on whether infected individuals would benefit from early treatment and on whether asymptomatic people at high risk for hepatitis C should be screened or not [23] . So, awareness raising and continuing education is vitally important for workers. Public education is needed to empower clients to ask about safety [5] . Prevention is the only safeguard against the epidemic of viral hepatitis. The best way to prevent hepatitis B and C is to avoid the practices that increase the risk of infection.
Knowing the facts and having the proper attitudes and behaviour are also critical to prevent the spread of these infections [24] . [7] [8] [9] 16] . In Turkey, many barbers and hairdressers also perform manicure, pedicure and epilating. It was apparent that the sterilization methods applied to the instruments used during this study were neither appropriate nor reliable; the employees failed to wash their hands frequently and also failed to pay the required attention to the use of gloves. Similar results were found in previous studies [3] [4] [5] 18, 21] . In addition, they disposed of their sharp instruments in municipal waste. Moghadam reported that the common practice of throwing razors openly in municipal waste baskets poses a major risk to sweepers and garbage handlers [18] . The struggle against hepatitis B and C disease should include all transmission routes. Not only those institutions that provide health care, but also barbers' and hairdressing salons where transmission is likely to occur, should comply with the necessary hygienic conditions and international regulations regarding infection control. Most of the studies have emphasized that, since HBV and HCV can be transferred by some professions, including hairdressers, it is very important to educate these professionals in order to prevent hepatitis B and C in their clients [10, 18] . HBV vaccination of infants and adults with high-risk behaviour and some occupations (health care personnel, barbers) is a routine procedure in Turkey, as in most countries. But occupational transmission of HCV is of particular concern because of the absence of a prophylactic vaccine for HCV infection and the relatively high seroconvertability of the hepatitis C virus with the characteristics of the virus that allow it to live outside the body
